Analytic data are reported herein for a comprehensively studied suite of samples of mafic inclusions, aggregates or schliere, and dikes and their host granitoids from 121ocalities in the central Sierra Nevada. Modes are given for 61 of the samples, and major-element oxides and selected traceelement concentrations are tabulated for 81. Chemical analyses are presented for coexisting hornblendes and biotites in the inclusions, dikes, aggregates, and their host granitoids.
INTRODUCTION
During the past 25 years, analytic data on granitoid rocks of the central Sierra Nevada have been included in numerous reports of the U.S. Geological Survey by geologists studying 15-minute quadrangles in the region between latitudes 37° and 38° N. (for example, Bateman, 1965a; Bateman and Busacca, 1983; Bateman and others, 1984; Bateman and Lockwood, 1970, 1976; Bateman and Wones, 1972a; Dodge and Calk, 1986) . These data are typical of large parts of mapped granitoid bodies of the Sierra Nevada batholith. However, many of these large granitoid units contain mafic inclusions, streaky aggregates, and dikes that generally have not been collected and analyzed. This report provides modal, chemical, and isotopic data on such rocks and their hosts, and it provides chemical data on constituent hornblendes and biotites from a dozen localities selected from four mapped granitoid units. Limited additional data were obtained on samples taken from other localities; however, these data are incomplete and are not included herein.
Recent reports on the Sierra Nevada have referred to dark, fine-grained clots as "mafic inclusions" or "mafic enclaves" to avoid any genetic implications. Similar inclusions have been called basic concretions, autoliths, xenoliths, magmatic enclaves, or other names that usually Manuscript approved for publication June 14, 1989. have a genetic connotation. These inclusions, althou~h variable in size, have well-defined shapes, are generally m sharp contact with their hosts, and typically are distinctly finer grained than their hosts. Less-compact aggregates of mafic minerals commonly have diffuse, irregular outlines and may show little difference in grain size compared with their hosts. Both gradations and abrupt discontinuities are present between aggregates and host granitoids, but only abrupt discontinuities are present between inclusions and host granitoids. Streaky aggregates consisting principally of mafic minerals are locally associated with the inclusions. Although all elongate mafic aggregates or segregations, including elongate inclusions, could be included under the term "schlieren," geologists in the Sierra Nevada have followed the usage of Cloos (1936) , who restricted the term to composite layers within plutons that grade from mafic, fine-grained rock to more felsic, coarser grained rock. Therefore, we have simply called all irregular, streaky concentrations of mafic minerals, whether or not layered, aggregates. Mafic dikes occur as both continuous and fragmental sheetlike or tabular bodies that commonly cut primary foliations, whereas inclusions commonly define the foliations.
A Ph.D. thesis study by Adolf Pabst over 60 years ago resulted in the publication of his often-cited classic paper on inclusions in Sierra Nevada granitoids (Pabst, 1928) . More recently, these mafic inclusions have been the prime subject of a few studies (Link, 1968; Reid and others, 1983; Furman and Spera, 1985) , but they have also been mentioned in several broader investigations (Bateman, 1965b, in press; Loomis, 1983; Moore, 1963; Noyes and others, 1983; Piwinskii, 1968; Sherlock and Introduction and Bateman, 1976) and conducted an intensive study of all collected samples. Barbarin's work was done while he was the recipient of a "Lavoisier" grant from the French government and with U.S. Geological Survey support.
OCCURRENCE AND DISTRIBUTION
Mafic inclusions, although widespread, are almost exclusively restricted to hornblende-bearing granitoids and are most common in felsic tonalites and mafic granodiorites. Commonly they are uniformly distributed over broad areas, although local concentrations are not uncommon. Local accumulations mainly occur near contacts of one granitoid body with another, but they are also found far from contacts. In compositionally zoned granitoid bodies, the abundance of inclusions commonly varies sympathetically with the mafic mineral content of the host, generally decreasing from margins to interiors of granitoid bodies. Moore (1963, p. 119) showed that thicker plutons have smaller proportions of inclusions than thinner ones, regardless of mafic mineral content. Inclusion abundance and age are not apparently correlative; inclusions are present in rocks ranging from Late Triassic to Late Cretaceous, the entire age span of granitoids in the central Sierra Nevada.
Unlike mafic inclusions, streaky aggregates of mafic minerals are locally concentrated in granitoids of all compositions; the occurrence of these aggregates rarely exceeds such local concentrations. Zones of aggregates are most common near contacts between granitoids of markedly different compositions or near contacts of granitoids with country rocks, but they also occur within plutons, far from external contacts. Mafic inclusions are typically associated with the aggregates, particularly near contacts and where the host granitoid composition is appropriate.
Mafic dikes occur sporadically, singly, and in small groups as well as in large, pervasive multitudes, as in the Independence and Sonora dike swarms (Moore and Hopson, 1961; Schweickert and Bogen, 1983) . Dikes may be common in one part of a pluton but sparse or nonexistent elsewhere, and they are totally absent in many plutons, particularly those that are felsic. Typically, individual dikes are a few centimeters to a few meters thick and generally are vertical or dip gently, as along Stevenson Creek, a tributary of the San Joaquin River. Most dikes have sharp walls that cut across the foliation of enclosing rocks, although some appear to have been deformed and cleaved along with their hosts. Rarely, as at Retch Hetchy, the dikes are disrupted or broken up into inclusion-like bodies, although such dikes maintained their original continuity. Some dikes are net veined with felsic aplitic material that may compose a large portion of the dike. Contacts between the felsic and mafic parts of these dikes are typically crenulate.
SAMPLING AND ANALYTICAL METHODS
Various numbering schemes were used when samples were originally collected. For consistency, samples were redesignated using a uniform system. The first two letters reflect the sample locality (see Table 1 ). These capital letters are followed by the number of samples collected from the locality; a lowercase letter following a number indicates whether more than one sample, and how many, have been collected from a single dike or inclusion. The alphanumeric string is followed by a dash and a capital letter designating sample type: H, host granitoid; A, aggregate; D, dike; I, inclusion; G, gabbraid; AP, aplite. For some samples this letter is followed by "m" or "c" indicating the margin or core of an inclusion or by ''x:" or "i" indicating exterior or interior of a dike. Thus, MHb9b-Ic refers to the core of an inclusion collected from Camp 61.
Location and the distribution of rock units from which samples were taken are given in table 1 and shown in figure 1. The size of sampled outcrop varies but typically is within an area of tens of square meters or less.
Modal analyses of medium-to coarse-grained rocks were determined by combining the point counts of selectively stained rock slabs (Norman, 1974) with those of thin sections; modal analyses of fine-grained rocks were determined from thin sections only. Sixty-one modal analyses, including 33 of inclusions, 13 of host rocks, 7 each of mafic aggregates and dike rocks, and 1 gabbro, are given in table 2. Chemical and trace-element analyses of 39 mafic inclusions, 15 host rocks, 14 dike rocks, 10 mafic aggregates, 1 aplite, 1 gabbro, and 1 hornfels inclusion are given in table 3; CIPW norms computed from the chemical analyses are given in table 4. All samples were thoroughly examined and carefully prepared to ensure that only the designated rock type was contained in the analyzed material.
Electron microprobe analyses of biotite and hornblende, 67 of each mineral, are given in tables 5 and 6. Each quoted analysis represents the mean of three to nine individual analyses of mineral grains from a specific rock type within a sample. Whenever possible, microprobe mounts were prepared to include parts of host rock, inclusion, and aggregate so that minerals from all the rock types could be analyzed from a single mount. Separate analyses are presented for hornblendes and biotites from cores or darker areas of a few inclusions.
The modal amounts of plagioclase, mafic plus accessory minerals, and quartz plus potassium feldspar, and the amounts of plagioclase, quartz, and potassium feldspar recalculated to 100 percent are plotted on ternary diagrams ( fig. 2) . Similarly, percentage of normative albite plus anorthite, quartz plus orthoclase, and all other constituents, and the percentage of normative albite plus anorthite, quartz, and orthoclase recalculated to 100 percent are plotted ( fig. 3 ). In addition, the amounts of the mutually exclusive normative constituents olivine or quartz and diopside or corundum, indicators of silica and alumina under-or oversaturation, are shown in figure 4 .
A total of 65 strontium and 11 neodymium isotopic analyses of host rock, inclusions, mafic aggregates, and dike rocks are given in tables 7 and 8, respectively. 
HOST ROCKS
Compositions of host rocks are restricted to but span the entire granodiorite and tonalite fields. The amount of mafic minerals generally ranges between 10 and 25 percent, although it is greater for a few of the samples. Silica contents range between 60 and 70 weight percent and potassium-oxide contents range between 1.7 and 4.0 percent. Norms of the host rocks are more closely clustered on the ternary diagrams than are the modes. All the granitoid hosts are quartz normative and most are weakly alumina saturated, falling within the field defined by norms of other Sierra Nevada plutonic rocks. Traceelement contents are similar to those reported by Dodge and others (1982) for hornblende-bearing Sierra Nevada granitoid rocks.
AGGREGATES
Because of their inherent inhomogeneity, analytical data of the mafic aggregates or schliere are difficult to evaluate. Commonly, the analytical data overlap those of the other groups and all plots show considerable scatter.
INCLUSIONS AND DIKE ROCKS
Modes of inclusions tend to plot along the plagioclase-quartz join of the quartz-potassium feldsparplagioclase diagram within the diorite, quartz diorite, and tonalite fields. Mafic and accessory minerals make up less than 25 to more than 60 volume percent of the inclusions but generally are between 30 and 55 percent. On the triangular plot of all constituents, the modes of host rocks and inclusions form an arcuate field with mafic inclusions forming the end of the field closer toward mafic plus accessory minerals and their hosts forming the end closer toward quartz plus alkali feldspar. Although the field is continuous, there is little overlap between the two groups. A similar relation is shown by norms, although norms are displaced toward the quartz plus orthoclase corner, which reflects the content of potassium in biotite in computing normative orthoclase. Also, at least in part because of biotite, the inclusions tend to lie on or near the orthoclase-albite plus anorthite join of the quartz-albite plus anorthite-orthoclase diagram, even though all the inclusions contain at least minor or trace amounts of modal quartz. In fact, about half the inclusions are olivine normative. Only two quartz-normative inclusions contain normative corundum. Silica contents range from 46 to 63 weight percent and generally are between 50 and 60 percent, and potassium-oxide contents range from 0.72 to 3.93 percent but commonly are between 1.5 and 2.5 percent. Of the trace elements, the "compatible" or transition elements Sc, V, Cr, and Co are concentrated in inclusions relative to host rocks. Concentration of Zr is about the same in inclusions as in host rocks. Concentration of Ba tends to be lower in inclusions, but concentration of Rb is generally greater. Rare-earth elements are commonly less fractionated in inclusions than in the host granitoids, and La/Yb ratios of the inclusions are about half those of the hosts, although total rare-earth-element contents are greater in the inclusions.
Generally, the analytic data on samples of mafic dikes are similar to those of the mafic inclusions, particularly the more quartz-rich inclusions.
MINERAL COMPOSITIONS
Biotite and hornblende in mafic inclusions, dikes, and aggregates have the same chemical composition as in the contiguous granitoids, regardless of differences in grain size, morphology, crystal habit, or location within the inclusions. Atomic Fe/Fe+ Mg ratios clearly show this relation. Where compositions of the mafic minerals change from one locality to another within a pluton, parallel changes occur within the inclusions. These compositional variations also occur in biotite and hornblende from closely spaced inclusion-granitoid pairs from the same locality. ------ Granolncl usion-Conti nued Dike rock diorite 
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